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[ Editorial ]
T he treatment of anterior cruciate ligament (ACL) injuries in 2019 continues to assure the employment of many sports medicine clinicians. Despite years of research on the mechanism of ACL injury, prevention programs have not made a significant dent in the injury rate. In fact, the youngest athletes in the pediatric and adolescent age groups appear to be more at risk now than ever, 16 possibly because of the increasing influence of sports specialization in soccer and basketball.
Even more alarming is the unacceptably high reinjury rate on return to play (RTP) for those who have already persevered through ACL surgery and rehabilitation. 11, 18 The reinjury rate rightly casts doubt on current RTP guidelines and our knowledge base of ACL graft healing and maturation. Recent advances in magnetic resonance imaging suggest that improved postoperative evaluation may not be too far away. 4 Unfortunately, unanswered graft strength questions, along with the unknown physical parameters needed to compensate for modifiable and nonmodifiable ACL injury risk factors, 2, 14, 17 keep clinicians guessing about RTP timing. All too often, this decision dilemma comes at the athlete's expense. All of these daunting, unresolved issues continue to strain sports medical care systems, as fear of posttraumatic osteoarthritis continues to grow. 12 For those clinicians tasked with treating the ACL injury patient, several articles in this issue of Sports Health offer welcome scientific insight. The publication by Ithurburn et al 7 reports the strength and function across maturational levels at RTP after ACL reconstruction. While this article has many limitations, as correctly identified by the authors, it does appear to suggest that the youngest athletes have the most rehabilitation potential. Their better limb symmetry index, hop tests, and International Knee Documentation Committee scores hint at their superior RTP potential, which is similar to the outcome results of Krych et al. 10 For those clinicians struggling with RTP issues, the review by Kaplan and Witvrouw 8 emphasizes 5 criteria to consider during the process. While strength, performance, and functional testing are used most commonly to determine safe RTP, the authors question the scientific validity of these factors, emphasizing the sobering fact that those who return to pivot and contact sports have a 4.68 times higher rate of knee reinjury than those who do not return to sporting activity. 5 Many athletes do not return to sports because they know their knee has not fully recovered, regardless of the time frame from surgery. One of the more common scenarios when this occurs is a dramatic loss of muscle function.
Those clinicians who focus on the rehabilitation phase of ACL injury treatments are very familiar with the disappearing muscle problem. Often the quadriceps muscle sees a dramatic decrease in size and function after an ACL tear. 1 Despite intense, focused efforts to prevent this deterioration, the downward spiral often seems unstoppable. There appears to be a neuromuscular disconnect that is most noticeable in the quadriceps muscle. Back in the 1930s, Ivar Palmer suggested that ligaments have a very important neurologic input function, at times more important than their restraint function at the knee joint. 3 His theories were not well accepted by the orthopaedic community back then, but he may have been correct and just far ahead of his time. When the ACL is ruptured, the neural circuit from the ACL afferent fibers is disrupted, which deprives the efferent quadriceps circuits of stimulation. 13 In a very preliminary report on a single patient by Krishnan et al, 9 the dramatic effects of transcranial magnetic stimulation on reduced corticospinal excitability are demonstrated in an ACL-reconstructed patient, producing a 500% increase in the motor evoked torque response. This operant conditioning technique appears to facilitate neuroplasticity and improves local motor function through the efferent portion of the neuromuscular loop. While this research is very preliminary, it certainly is exciting to see the potential for augmenting muscle response to ACL injury.
Once patients have successfully rehabilitated from an ACL injury and reconstruction, the focus should be on preventing reinjury. This happens all too often, with up to 30% of high-risk individuals suffering a second ACL tear. 6 Research by Strickland et al, 15 using a cross-sectional design to study muscle activity during hop tests, showed significant differences in hamstring and quadriceps muscle function between ACL reconstruction patients who did and did not retear their ACL. Those that were reinjured showed less preactivity hamstring function, emphasizing the protective role of the hamstring musculature. The agonistic role of the hamstring muscles in relation to the ACL has been reported many times in the past. However, its likely critical role in preventing reinjury is becoming increasingly recognized.
In summary, I think it is clear to most clinicians in sports medicine that our progress in understanding the full implications of an ACL injury and the complexities of returning to sport has been painfully and frustratingly slow. However, as the science of the 4 publications [7] [8] [9] 15 in this issue of Sports Health demonstrates, we are making progress. Hopefully soon, additional strong medical research will drive our treatments in the right direction; this will improve ACL injury and reinjury rates.
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